Cyto-Pathology Classification
Cytology His bone marrow showed 60% blasts, and dysplastic changes were noted in the erythroid and myeloid cell lines.
Immunophenotype
Flow cytometry (FCM) revealed that the blasts were of myeloid lineage expressing CD13, CD33, CD34, CD117, HLA-DR, and CD56. Diagnosis Acute myeloid leukemia (AML) with dysplastic changes.
Survival

Date of diagnosis: 08-2007
Treatment He was treated with Idarubicin+Ara-c (3+7) regimen. Because of 15% residual blasts in bone marrow, patient received additional 2+5 therapy, and then he underwent consolidation with Ara-C. Result of karyotype: 46,XY [20] . On April 2008, the patient received a matched unrelated female donor stem cell transplant (SCT). 30 days post transplant; bone marrow revealed no morphological evidence of leukemia and the karyotype was 46,XX [20] . On June 2008; patient developed pancytopenia; WBC: 2.2 x 10 9 /l; Hb: 11.6 g/dl; platelets: 18.0 x 10 3 /l. His bone marrow showed an increased dysplastic changes and <5% blasts, suggestive of possible early relapse. The karyotype became abnormal (see below). On June 2010; bone marrow was hypocellular with 20% blasts and dysplastic changes in the erythroid and myeloid lineages. FCM revealed myeloblasts expressing CD4, CD7, CD33, CD34, CD56, CD117 and HLA-DR. myeloperoxidase was negative. Non-specific esterase was positive in occasional blasts. Cytology: AML possibly of monocytic origin (AML-M5). Treatment related death : no 
Other molecular cytogenetics results
Translocation of the PDGFRA gene in Toto, spectrunAqua (SA), to derivative 12 and colocalized with centromeric region of ETV6; Break within ETV6 gene locus, sepctrunGreen (SG) and the telomeric region of ETV6 translocated to derivative 4 (Figure 2 A-C).
Comments
Acute leukemia with t(4;12)(q11-q12;p13) is a rare, nonrandom event with an estimated incidence of 0.6% among adults according to Harada et al. (Harada et al., 1997) . This translocation is seen mostly in adult AML but less frequent in pediatric ALL (Hamaguchi et al., 1999) . A review of the literature revealed at least twenty-two additional cases with a t(4;12)(q11-q12;p13); eighteen adults and four children. The male to female ratio is 1.5:1 (1.7:1 in adults and 1:1 in children). The majority of patients are adults, aged 18 to 82 with the mean being 58.9 years old (Harada et al., 1995; Harada et al., 1997; Ma et al., 1997; Cools et al., 1999; Hamaguchi et al., 1999; Chaufaille et al., 2003; Manabe et al., 2010) . Four children have been reported, aged 3-14 years old, of which three had ALL and the oldest had AML (Harada et al., 1997) .
Among the 23 cases including our case with t(4;12) leukemia; 19 had AML; 3 ALL, and one unclassified leukemia. Common features to t(4;12) AML include dysplasia of three hematopoietic lineages (erythroid, myeloid and megakaryocytic), low or absent myeloperoxidase activity, basophilia and a pseudolymphoid morphology. The surface markers of the blasts show positivity for CD7, CD13, CD33, CD34 and HLA DR, suggesting that the leukemic cells have an immature myeloid stem cell origin (Harada et al., 1995; Ma et al., 1997; Hamaguchi et al., 1999) . Of the reported t(4;12) AML cases; seven were characterized as AML-M0 and four AML-M1. Previous reports suggest that less than 50% of cases achieve remission with intensive induction chemotherapy. Of the patients who do not achieve morphologic remission, none survived beyond six months (Hamaguchi et al., 1999; Chaufaille et al., 2003; Manabe et al., 2010) . The breakpoint at 12p13 in t(4;12) AML is located within or near the ETV6 gene locus. The ETV6 gene has been implicated in both myeloid and lymphoid malignancies (Wlodarska et al., 1998) . ETV6 belongs to the ETS family of transcription factors and has two important domains: HLH and an ETS DNA binding domain. Cools et al, found the t(4;12) caused the ETV6 gene recombined to CHIC2 (formerly BLT) (Cools et al., 1999) . A number of genes have been mapped to the band 4q12 including mac25, PDGFRA, AFP, and a beta-sarcoglycan gene (Hamaguchi et al., 1999) . The case reported here shared some features to those reported in the literature including positivity for CD7, CD33, CD34, CD117 and HLA-DR, lack of myeloperoxidase activity and dysplastic bone marrow. Unlike other reported cases, bone marrow basophilia and high platelets were not found. Clearly in our case, FISH showed a break within ETV6/12p13 gene, and colocalization of PDGFR1 gene to derivative 12 next to 5' ETV6 region.
